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HacTosiliee pykOBOACTBO MO 3KchnyaTauum npefHasHadeHo Ans O3HakoMMeHust notpebutenen c
HasHayeHneM, MoAensiMu, MPUHUMMNOM OEWCTBUSl, YCTPOWCTBOM, MOHTaXOM, 3KChnyaTauuenin u obCryxuBaHUEM
moayns auckpeTtHoro BbiBoga RIO-DO16.

BHUMAHUE ! Mepen vcnonb3oBaHWeM Moayns, noxanyncra, 03HakoMbTECh C
HaCTOALLVM PYKOBOACTBOM MO 3KCMyaTaLum.

MpeHebpexeHne Mepamy NPegoCTOPOXHOCTU W npaBunamu
aKCnnyataunm MOXeT CTaTb MPUYMHON TPaBMUPOBaHWS MepcoHana Wmm
nospexaeHnsa obopynosaHus!

B cBA3M Cc nocTosHHOW paboTo No COBEPLUEHCTBOBaHUIO
MOAyns,  MNOBbIIAKWENW  ero  HagexHoCTb U yhy4ywaroLen
XapaKTepUCTMKN, B KOHCTPYKLUMIO MOTYT OblTb BHECEHbI HE3Ha4YMTENbHbIe
N3MEHEHUS], He OTPaXKeHHbIe B HACTOSALLEM U3AHUN.

1 OnucaHmne moayns

1.1 HasHa4yeHune moayns

1.1.1 Mopgynbe pguckpetHoro BbiBoga RIO-DO16 npegHasHaveH Ansg  OpMMPOBAHUA  OUCKPETHbIX
yNpaBnsoLLMX CUrHanoB no KOMaH4aM ynpasnsoLLero KoMnelTepa (KoHTponnepa).

1.1.2 Mogyne RIO-DO16 npegHasHadyeH pAnNA NOCTPOEHUS pacnpefeneHHblX CUCTEM KOHTponsd wu
ynpaBneHns TEXHONMOrMYeCkUMM 06beKTaMm.

1.1.3 B mogynax RIO-DO16 wucnonb3yeTca WHTenNnekTyanbHas cucTeMa BblBoAda, rAe Kaxabll Modyrb
UMEET BCTPOEHHbIN MUKPOMPOLIECCOP, BbIMOMHSIOWMA CBOM 3adadnm U yHKuMM no obpaboTke curHanos
He3aBMCUMO OT Grioka LieHTpanbHOro NpoLeccopa KOHTposiepa unm KoMmnbtotepa.

1.1.4 Mopynb RIO-DO16 BbINOMHEH Kak camMoCToATENbHOE u3genve, MHAOPMaLVOHHbI OOMEH C KOTOPbIM
ocyulectngeTca no uHtepdernicy RS-485 no npotokony MODBUS RTU, 4To no3BonseTr ucnonb3oBaTb €ro B
KayecTBe yAarneHHOro yCcTpoucTBa AMCKPETHOro BbiBoAa Npu paboTe B COBPEMEHHbIX CETAX ynpasneHus un cbopa
MHopMaLmK.

1.2 O603HayYeHne Moayns U KOMNIEKT NOCTaBKU

1.2.1 Moaynb 0603Ha4yaeTca cneayowmm obpasom:

RIO-DO16-X,
roe:
X - TUN BbIXOOHbIX AUCKPETHbLIX CUrHaMoB:
T — TpaH3NUCTOPHbIE BbIXOAbI,
K — TBepaoTensHoe pene.

1.2.2 KomnnekTt noctaeku mogynsa RIO-DO16 npuBeaeH B Tabnuue 1.2.1.

Tabnuya 1.2.1 — Komnnekm nocmasku modyns RIO-DO16

0603Ha4YeHne HavmeHoBaHue KonuuyectBo
MPMK.426436.031 Mogynb guckpeTtHoro BeiBoga RIO-DO16 1
MPMK.426436.031 NC Macnopt 1
MPMK.426436.031 PO PykoBoACTBO No akcnnyarauuu 1*
PC-4 Pasbem curHanbHbi 4koHT. PC-4 6
PWA-5 LLnHHBIN pa3bem Ha DIN-periky S5koHT. PLUO-5 1
* - 1 3k3eMnnsAp Ha Nboe KONMYECTBO MOAYIEN NpY NOCTABKE B OAWH afpec
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1.3 TexHM4YeCKMe XapaKTepUCTUKU Moayns

1.3.1 AuckpeTHble Bbixoabl moayna RIO-DO16

Tabnuuya 1.3.1 - TexHuYyeckue xapakmepucmuku OUCKPemHbIX 8bIXOOHbIX CU2HaI08

TexHnYecKas xapakTepuctuka 3HaveHune
KonnyectBo AMCKPETHbIX BbIXO4O0B 16
- TpaH3ucmop:
S| MakcumarnbHoe HanpshkeHue 1 TOoK KOMMyTaLuu | Ao 40 B, 100 MA nocTosiHHOrO ToKa
2| - TeepdomenbHoe (He MexaHu4Yeckoe) pene:
2| MakcumarnbHoe HanpspKeHne KOMMYTaLMK NePeMEHHOro 040 B
S (aencTBytoLlee 3HaYeHne) MM NOCTOSHHOIO TOKa
| MakcumarnbHbIV TOK Harpy3ku KaXxaoro Bbixoga 0o 500 mA (AC) nepemMeHHOro Toka,
0o 500 A (DC) nocTOSIHHOro Toka
Curnan nornyeckoro "0" Pa3oMKHYTOE COCTOSIHWE KOHTaKTOB pere (TPaH3UMCTOPHOro
Kroya).
Curnan nornyeckon "1" 3aMKHYTOE COCTOSIHWE KOHTAKTOB perne (TPaH3UCTOPHOro
Kroya).
anbBaHWM4eckas pa3ssska ANCKPETHbLIX BbIXOAOB 4 rpynnbl N0 4 KaHana “3onupoBaHbl OT MUTaHWA 1
NHTepdelica, HanpsHKeHNe ranbBaHNYECKON Pa3BA3KN He
meHee 500 B

1.3.2 AnekTpuyeckune gaHHbie moayns RIO-DO16

Tabnuya 1.3.2 - TexHU4YecKue xapakmepucmuKu 371eKmponumaHus u nompebreHue

TexHU4eckasi xapakTepucTmka 3HayeHue
AnekTponutaHne MocTosiHHoe HanpsixkeHve 24 B (ot 12 B go 36 B) HecTabunusnpoBaHHoe
MoTpebnsiemslii Tok Mogyns RIO-DO16 He 6onee 90 mMA

1.3.3 NocnepoBaTtenbHbIN NHTepdenc RS-485

Tabnuya 1.3.3 - TexHuyeckue xapakmepucmuku rocredosamesibHo20 uHmepgetca RS-485

TexHU4eckasi xapakTepucTmka 3HayeHune
Konnyecteo npnbopos [o 32 Ha ogHOM cermeHTe
MakcumaneHasa anvHa nMHUKM B npeaenax [o 1200 meTpos
O[JHOrO CerMeHTa ceTn
[Inana3oH ceTeBbIX aapecoB 255
Bug kabens Butas napa, akpaHvpoBaHHas BUTas napa
MpoTokon cBaA3mn Modbus pexum RTU (Remote Terminal Unit)
"anbBaHWYeckasi pa3Bsi3ka VHTepdenc ranbBaHW4eCKU U30NUPOBaH OT BbIXOAOB U OCTamnbHbIX Lienewn

1.3.4 Kopnyc. YcnoBusa akcnnyatauum moayns RIO-DO16

Tabnuya 1.3.4 - Ycnosus akcrnyamayuu

TexHu4eckasi xapakTepucTmka 3HayeHune

Kpennexve mogyns Penbc DIN36x7,5 EN50022

abapuTHble pasmepsbl (BxLLUXI): 117x23x129 MM

MoHTaxHas rnybuHa 130 mm

Paboyas temnepartypa oT muHyc 40 °C o 70 °C

TeMnepaTypa xpaHeHusi oT MmHyc 40 °C go 70 °C

Knumartunyeckoe ucrnonHexve YXIN 4.2 no FTOCT15150-69, oTHocutenbHasa BnaxHocTb oT 30 Ao 80% Ge3
KOHAeHcauum Bnaru (npu Temneparype +35°C)

ATmMocdepHoe gaBnexue o1 84 po 106,7 kla

Bubpauus c vactoTton o 60 Ny ¢ amnnutygon o 0,1 mm

MowmelleHne 3aKpblTOe, B3pbIBO-, NOXapobesonacHoe

MMonoxeHne nNpu MOHTaxe Jlro6oe

CTeneHb 3aluTbl IP20 no TOCT 14254-96

Macca < 0,18 kr

1.3.5 CpefHee Bpems HapaboTkM Ha OTKa3 C Y4ETOM TEXHUYECKOro 06CNyXMBaHWS, pernaMmeHTUPOBaHHOIO
pYyKOBOACTBOM MO 3KCnnyataumu, - He meHee Yyem 100 000 yacos.

1.3.6 CpeaHun cpok akcnnyaTtaumm — He MmeHee 10 net. KpuTepuit gONyCTUMOW rpaHuLbl dKCnnyaTtaumm —
3KOHOMMYecKas HelenecoobpasHOCTb AanbHENLLEN SKCNyaTaumm.

1.3.7 CpepHuii cpok xpaHeHus — 1 roa B ycnoswusx no rpynne 1 FTOCT 15150-69.
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1.3.8 Msonsaumsa anektpuyeckux uenen RIO-DO16 oTHOcUTENbHO Kopryca M Mexgy cobon npu
Temnepartype okpyxatowen cpegpl (20 £ 5) °C n oTHOCMTENbLHOW BnaxHocTy Bo3gyxa Ao 80% BblaepxkvBaeT B
TeyeHun 1 MUHYTbl OEWCTBME MWCMbITAaTENbHOMO HaMpsKeHUs1 MpakTUYecku CuHycouaanbHOW (hOopMbl YaCTOTON
(50 + 1) 'y ¢ gencreyowmnm 3HaveHnem 500 B.

1.3.9 MwuHumanbHO [JOMYCTUMOE  3reKTpU4eckoe COMPOTUBMEHUE U30MAUUM  MNpu  TemnepaType
okpyxatower cpegbl (20 + 5) °C n oTHocuTENbHON BriaxHOCTH Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOwm.

1.4 CpeacTBa U3MEpPEHUA, UHCTPYMEHT U NMPUHAANEXHOCTU

MepeyeHb NpUHaANEXHOCTeN, KOTopble HEOGXOANMbI ANS KOHTPONS, PEryNMPOBaHUS, BbINONHEHUs] paboT
Mo TEXHUYECKOMY 0BCnyXunBaHuio Moayns, npueseaeHsl B Tabnuue 1.4 (cornacHo OCTY MOCT 2.610).

Tabnuua 1.4 - lNepedeHb cpedcme U3MepeHUs, UHCMPyMeHma U npuHadnexHocmel, Komopble HeobxoduMbl rpu obcryxusaHUU
modyns RIO-DO16

HavmeHoBaHWe CpeacTB U3MEPEHUS, UHCTPYMEHTA U
M HasHaveHne
NpuUHaanexHocTen
1 BonbTmeTp yHMBepcanbHbin L300 KoHTponb HanpsXeHws nutaHus
2 MeraommeTtp 4108 VI3mMepeHne conpoTUBIEHNS N30NSUUn
3 MNWHUET MEaNLIMHCKUI [MpoBepka kavyecTBa MOHTaxa
4 OT1BépTKA Pasbopka kopnyca
5 Msrkas 6513b OuyuncTKa OT NbIN U rPsi3vt

1.5 MapkupoBKa U ynakoBka

1.5.1 MapkupoBka mogynsi BbeinonHeHa cornacHo FOCT 26828 Ha Tabnudyke ¢ pasmepamu cornacHo FOCT
12971, koTopas KpenuTca Ha BOKOBYIO CTEHKY KOprnyca Mogyns.

15.2 |_|J'IOM6VIpOBaHVIe Moayna npegnpuatTuemM-n3rotosutenemMm npu  BbinyCke W3 NpouM3BOACTBa He
npegycMoTpeHo.

1.5.3 YnakoBka moayns cootBeTcTByeT TpeboBaHuam FTOCT 23170.

1.5.4 Mogynb B COOTBETCTBMM C KOMMMEKTOM MOCTaBKM YMakoOBaHO COrMacHO 4epTexam Npeanpusitus-
N3roToBUTENS.

2 ®YHKUMNOHalNbHbI€ BO3MOXHOCTHU

BbinonHsaemble PyHKLUUN:
- <DopM|/|pOBaHv|e BbIXOAHbIX ANCKPETHbIX CUTHaloB,

- BblBOA [OMCKpPETHbIX CUrHamoB C pasnu4HbIM TUMOM BbIXxoAa (TpaH3WUCTOp, TBEPAOTENbHOE perne,
NOrMyecKni curHan);

- Bolgaua no 3anNpoCy COCTOAHUA BbIXOOHbLIX CUTHArOB;

- YcTaHoBKa BbIXOAOB B 3aaHHOe 6e3onacHoe CocTosiHue Npu BKINKOYEHUN NMUTAHUA. CocTosiHNE BbIXOAHbIX
yCTpOVICTB nocne BKIYeHUA NnTaHnA KOH(bI/IprVIpyeTCH nonb3oBaTesnem;

- YcraHoBKa BbIXOOOB B 3afjaHHOe OGe3omnacHoe COCTOsiHME B aBapWUiHbIX CUTyauusx. YnpasreHue
BbIXOAHBbIMW YCTPOWCTBaMM NPV OTKa3e WHTEPdENCHOro KaHama cBA3v (CM. napameTp «Tanm-ayT OTCYTCTBUS
obmeHa no ceTn nHTepdencHON CBS3N» ) KOHUIYpUpyeTCsa Nonb3oBarteneMm;

- BoamoXHOCTb 3amMeHbl Moaynst 6e3 HapyLUeHMs! LIeNTOCTHOCTM CUCTEMbI MUTaHUS U UHTEPENCHON CeTH.

- BO3MOXHOCTb MCMOMb30BaHUA MOAYMNs B KayecTBe YOaneHHOro YCTpOoMCTBa AMCKPETHOro BbiBoZa Npu
paboTe B COBPEMEHHbIX CETSAX yrpaBneHns n cbopa uHhopmaLmu.
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3 KoHCTpyKUMa Mmoaynsa v npuHUUN padoTbl

3.1 KoHCcTpyKUuua moayns

BHelwHui BUA 1 pacnonoxeHve pasbeMoB Moaynsa AuckpeTHoro BeiBoga RIO-DO16 nokasaHbl Ha pUCyHKe

3.1

Ha nepegHein naHenu mogyns pasmeLleHbi:
e MHamkaTopbl pexunmoB paboTbl U COCTOSAHWUA MOAYNS,
e VHAvKaTOpbl COCTOSAHNSA AUCKPETHBIX BbIXOAOB.

Ha Kopnyce Mmoaynsa pa3MeLlleHbl NPpYy>XUHHbIe pa3beM-KrneMmMbl 514 BHELWHNX COG,CLVIHeHVIf/’I.

Ha 3agHen naHenu wmoAyns YCTaHOBMEH creumanbHbii  dukenpylowmn pasbem Ha DIN-penky,
obpasyloWwuin ¢ ApYyrMuMyn pasbeMamu LUKHY, KOTopas Nno3BonseT ObICTPO OCYLLECTBUTb MEXaHUYECKUN MOHTaX Wy
AEMOHTaX MOAynen.

LUnHHBbIN
pasbemM Ha
DIN-penky

CeeToanoaHble
VMHONKaTOPbI

Mpy>xuHHbIE
pasbeM-Knemmbl

PucyHok. 3.1 - BHewHul 8ud modyrnsi duckpemHoeo ebigoda RIO-DO16

3.2 HasHauyeHMe cBeTOAMOAHbIX MHAUKATOpPOB

Ona vwHOMkauum COCTOSIHMS MOAYNSA Ha MnepegHen naHenu ycrtaHoBneHbl Tpu ceBetogvona PWR, ERR,
COM, KOTOpbI€ MHOVLUPYIOT pasHble PexmMbl paboTbl, HAaNVUMe NUTaHUS 1 Hanudne ownbok, a Takke CBEToanoab!
DO 1-16, koTopble 0TOBpaxatloT COCTOsIHNE ANCKPETHbIX BbixogoB DO1-DO16.

Tabnuuya 3.1 — Ha3zHa4yeHue ceemodUOOHbIX UHOUKamopos

Wupukatop | MHpgukaTtop UBet Cocrosue CocTtosiHue moayns
cseToamnoaa
CreTuTcs Mogayne B pe>KI/IMevp860TbI C Nnornb3oBaTenbCKMMM
Mutanne ceTeBbIMM HacTporkamu. NutaHve B HOpme
PWR PaboTa 3eneHbin | He cBeTtutCs [MuTtaHve He nogaHo unu nutanne HE B Hopme
(Power) Muraet Moaynb B pexume KoHdUrypaumm ceteBbliX
napameTposB
ownb Ceetutcs OrtcytcTBue cBasn. Mogynb B 6e3o0nacHoM pexume
ERR (Er?o;()a KpacHbii | He cBeTtutcs Pabota mogyns B paboyem pexvme
Mwuraet OtcyTtcTBME cBa3n. Moaynb B paboyeM pexume
COM WHTepdpenc KenThiit He ceeTutcs HeT o6bmeHa no uHtepdericy _
(Interface) Muraet O6MeH gaHHbIMK No uHTepdelicy
CoctosHue Ceetutcs [VCKpeTHbIN BbIXO4 B 3aMKHYTOM COCTOSIHUM
[1]...[16] ONCKPETHbIX KpacHbini o
BLIXOJOB He ceetntca | [WNCKpeTHbIN BbIXOA B PA30MKHYTOM COCTOSHUM
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3.3 Pexxnmbl paboTbl Mmoayna B ceTn

Moagyne RIO-DO16 MoOxeT ¢YHKUMOHMPOBATL WMAM B peXume paboTbl C NONb30BaTeNIbCKUMU
ceTeBbIMM HAaCTPOMKaMuU Wnv B peXuMe KOHdUrypauum ceteBbIX NapamMeTposB.

B pexuvme KoHUrypauumn ceTeBbix NapameTpoB ceTeBow agpec npubopa — 1, ckopocts o6meHa — 115200
6uT/c. Ins BXoAa B pexum KOHUrypaLummn ceTeBbiX NapameTpoB HEOBX0ANMO YCTaHOBUTL nepemMbliuky JP1. B atom
pexume nonb3oBaTenb MOXET HacTpPOUTb CeTeBOW adpec W CKOpoCcTb OOMeHa, 4To Heobxoaumo npu
ncnonb3oBaHuy Gonee ogHOro MOAYNS B CETU.

3.4 Pexumbl pabotbl mogyns
Mopynb RIO-DO16 moxeT paboTaTtb B ABYX pexumax paboTbl — pabovem nnv 6esonacHom.

B pabouem pexume moaynb paboTaeT cornacHoO ykaszaHHbIM MpU KOHUIrypMpoBaHMM HacTporkam, a no
UcTeveHUn TanmayTa 3anpoca Ha nepegHen naHenu Ha4yMHaeT muraTb ceetoamon ERR.

[ns HacTPOVKn HopManbLHOro pexuma Heobxoanmo:

- B napameTtpe "Pexum pabotsbl mogynsa" BeibpaTh "0001 — HOpMmanbHbIA pexum",

- B napameTpe "KomaHaa cnexeHus 3a ceTbio" BbibpaTh "0000 — oTkntoyeH",

- B napameTpe "TarimayT 3anpoca” BbiCTaBUTb HEOOXOAUMOE 3HaYeHVe TanmayTa.

Be3sonacHbIii pexvM. PabotaeT cCoBMECTHO C KOMaHZOW CrieXXeHusi 3a ceTblo. Ecnmn komaHaa cnexenns 3a
CETbIO BKIOYEHA, TO NO UCTEYEHMUN TalmayTa 3anpoca AUCKPETHbIE BbIXOAbl NepenayT B COCTOSIHUE, yKa3aHHOe B
napameTpe "Be3onacHoe nonoxeHve AMCKPETHOrO BbiIXoAa B criydae obpbia cBasn" (cM. Tabn. B.1), a ceeToamon
ERR 6yaeT NOCTOAHHO CBETUTLCS.

[na HacTpowikn Ge3onacHoro pexnma Heobxoaumo:

- B napameTpe "KomaHga cnexeHus 3a ceTbto" BoibpaTh "0001 — BKMoYeHa ¢ aBTOMATUYECKMM BO3BPATOM
n3 GesonacHoro nonoxeHus" unu "0002 — BkNtoYeHa C BO3BpaTOM M3 6Ge30MacHOro MOMOXEeHUS MO CeTeBoW
KomaHge",

- B NapameTpe "TarimayT 3anpoca” BbiCTaBUTb HEOOXOAUMOE 3Ha4YeHne TariMmayTa.

Mpu BbIGOpE onumn komMaHabl criexeHns 3a ceTbio "0001 — BkNoYeHa C aBTOMATMYECKMM BO3BPaTOM U3
6e3onacHoro nmonoxeHuns" moaynb OyAeT aBTOMaTUYeCKU BO3BpaLLaTbCA B HOPMarbHbIA pexum paboTbl nocne
ob6paLleHus K Mobomy perncTpy ¢ BEPXHEro YpoBHSI.

Mpu BbIOOPE onuun komaHAdbl cnexeHwns 3a cetbio "0002 — BkntoyeHa C Bo3BpaToM U3 Ges3onacHoro
MonoXeHns no ceTeBow koMaHae" moaynb OyaeT Bo3BpallaTbCsl B HOPMasbHbIA pexuMm paboTbl TOMbKO nocne
3anuMcu C BEPXHEro YpOBHsi 3HadveHus "1" B peructp 3 "Pexum paboTbl moaynsi", a AWCKPeTHble Bbixodbl 6yayT
COXpaHATb CBOE COCTOsIHME A0 TOro MOMEHTa, Noka Moaynb He OyaeT nepeBedeH obpaTHO B HOPMaribHbIA PEXUM
paboThbl.

MuHumanbsHoe 3HayeHue napameTtpa "TanmayT 3anpoca” onpeaenseTcs BEPXHUM YPOBHEM.

3a Tanmm-ayt oTcytcTBMS OOMEHa Mno CeTu WMHTEP(ENCHON CBSI3M OTBEYAET CUCTEMHbIA CTOPOXEBON
Tanmep, KOTOpbIA MO3BOMSET WUCKMYUTL aBapuiiHble CUTyauuu B Crny4vae, Korga HeMCrnpaBHOCTb BO3HUKaeT Yy
yrpaBnsoLLEero KoMneTepa.

Peanusaumss cuctemMHOro CTOPOXEBOro TanWmepa BbIMMAAMT credylolwym obpasoM.  Ynpasnsaowmi
KOMMblOTep nepuoanyeckn obmeHvnBaeTcs uHdopmaumen ¢ mogynem. Ecnn ovepegHolit o6MeH He NPOMCXOAUT B
onpedeneHHbI nepuoa BpeMeHu, MOAYNb CYATaeT, YTO KOMMbIOTEP OTCYTCTBYET W MEepeBOAUT BCE CBOM BbIXOAbI B
6e3onacHble cocTosHMA. JTO 3alwumLiaeT ynpasnsemoe obopyaoBaHWe B aBapuiHbIX CUTyauusx u genaeT BCH
cuctemy 6onee HageXHON 1 CTabUITbHOMN.

TarimayT 3anpoca pekoMeHayeTcs BblibrpaTb B 3aBUCMMOCTU OT KONMYECTBA CYUTHIBAEMbIX MapaMeTpoB B
cetn. TanmayT BbIGUpaeTcs npMMepHO B 2 pasa 6onblie OT CyMMapHOro BPeMEHM 3anpocoB, KOTOPbIN MockinaeT
KOMMNbIOTEP B CETU.

3.5 MpuHUMN paboTbl AUCKPETHbIX BbIXOA4OB
K mogynio RIO-DO16 annapaTHO MOXHO NOAKMOYUTL LWeCTHaaUaTb ANCKPETHbIX BbIXOO0B.

B mopyne MOXHO HacTpOUTb COCTOSIHUE AOWUCKPETHBLIX BbIXOAOB MPU BKIHOYEHWM NUTaHWS (NapameTp
"CocTosiHMEe AUCKPETHLIX BLIXOAOB MNpu BKNtodeHun nutanus": 0000 — nocnegHee coctosHue, 0001 — BbIxoa
oTkntoyeH, 0002 — BbIXOA BKITHOYEH).

BbIXOAHOM curHan OUCKPETHbIX BbIXOO4OB MOXET ObiTb CTaTUYECKUM WM MMMYMbCHBIM (AUHAMUYECKUM) C
3ajlaHHOM AnWHOWM uMnynbca. [lpu cTaTU4ecKOM BbIXOAHOM CurHane norMyeckoe YCTpOMCTBO hopMupyeT
NOrMYECKY0 eauHULY OO TOro BPEMEHW, MoKa PerucTp COCTOSIHAS OWUCKPETHOro Bbixoga He OyaeT M3MeEHEeH C
BEPXHEro ypoBHSI.

Mpn MMNynNbCHOM BbLIXOAHOM CWUrHane perncTp COCTOSIHUS [OWCKPETHOro Bbixoga OyaeT coxpaHsiTb
NOrMYeCcKyl0 eAMHULY Ha MPOTSXEHUN BpeMeHW, ykasaHHOM B peructpe "[OnuTtenbHOCTb UMMynbCca BbIXOAHOMO
ycTporicTea" (cM. npvn. B.1), nocrne 4ero camocTosiTeNbHO NepenaeT B COCTOsIHUE normdeckoro 0.
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4 Acnonb30oBaHue no HazHa4vYeHuro

4.1 3KCI'I.I1yaTaL|MOHHbIe orpaHuyYeHusa npum ncnonb3oBaHUN Moayns

4.1.1 MecTto yctaHoBku mogyns RIO-DO16 fomkHO oTBeYaTh CriegylowWwum yCrnoBUsM:

- obecneynBaTb yooOHbIe YCNoBUS Anst 06CNyXMBaHWUA U AeMOHTaxa;

- TeMmnepaTypa W OTHOCUTENbHas BMNAXHOCTb OKPYXalwLlero BO3dyxXxa [OOSMKHbI COOTBETCTBOBATb
TpeboBaHUSAM KNMMaTUYECKOrO UCMIONTHEHUST MOAYIS;

- OKpyXarwLlaa cpefia He AOMKHa coepXaTb TOKOMPOBOAALLMX MPUMECEN, a Takke npuMmecen, KoTopble
BbI3bIBAOT KOPPO3UIO AeTanen moayns;

- HaMNPS>XeHHOCTb MarHUTHLIX MOSieN, BbI3BaHHbIX BHELUHUMU UCTOYHUKaMM NepeMeHHOro Toka yactoTton 50
"4 nnNn BbI3BaHHBIX BHELLIHUMUW UCTOYHUKAMM NOCTOSIHHOIO TOKa, He AorkHa npesbiwatb 400 A/wm;

- napameTpbl BUOpauum A0MmKHbI COOTBETCTBOBATL McNonHeHuto 5 cornacHo FOCT 22261.

4.1.2 TMpwu akcnnyaTtauum MOAYnNs HeobxoOuMO UCKMOYUTB:
- nornagaHne ToKONpPOBOAALLEN MbINN UMK XUOKOCTU Ha NOBEPXHOCTb MOAYNS;
- HanM4ne NOCTOPOHHUX NPeAMETOB B3N MOAYMA, YXyALIALWMX ero eCTECTBEHHOE OXNaXaeHme.

4.1.3 Bo BpeMsa aKcnnyaTauum HeobxoauMo crneauTtb 3a TeM, YToGbl NoAcoeAMHEHHbIe K MOAYMo NpoBoaa
He nepenamMbiBaniMcb B MECTAX KOHTaKTa C KNemMmamu 1 He UMenn NoBPEXAeHUI N30MNALUMN.

4.2 NMoparoToBKa MoAayns K UCMOJSIb3OBaHUIO
4.2.1 Ocsoboante moayrb OT YyNaKkoBKK.

4.2.2 MNepen HavanoMm MOHTaXa Mogyns HeobGXoAMMO BbIMOMHMTL BHELWHMI ocMOTp. [Mpu atom obpatuTb
0cobeHHOoe BHMMaHWe Ha YMCTOTY MOBEPXHOCTU, MapKMPOBKN N OTCYTCTBME MEXaHUYECKNX MOBPEXOEHNN.

4.2.3 YctaHouTe moaynb Ha DIN-penbc cornacHo pucyHky 4.1:

1 YCTaHOBUTE BEPXHIKOKO YaCTb MOAYNA Ha penbC;
2 noBepHUTE MoAYyJ1b BHU3 A0 3alleNikKnBaHuA.
Y 7

N N 2272772 ]
PucyHok 4.1 — Cxema KpenneHus modyrnsi Ha DIN-pensce

4.2.4 BHUMAHMUE!!! Tlpn nogkntoveHun moayns RIO-DO16 cobniopgath yka3aHus mep GesonacHocTu
pasgena 6.2 HacToALEN MHCTPYKLMN.

4.2.5 KabenbHble cBsA3u, coeguHsaowme Moaynb RIO-DO16, nogkniovalTcsa 4Yepe3  KNeMMbl
COeaMHUTENbHbIX pa3beMOB B COOTBETCTBMM C TpeboBaHusmu  aenctBytowmx "lMpaBun  ycTpoiicTea
ANeKTPoyCTaHOBOK".

4.2.6 lMopgknioveHne BXoAoOB-BbIxoAoB Kk Moaymnto RIO-DO16 npousBogaT B COOTBETCTBUM CO CXeMaMu
BHELLUHWX COEAVHEHWI, NPUBEAEHHbIX B NpunoxexHun b.

4.2.7 Tpwn NOOKMOYEHNUN TNWHUA CBA3M K BXOAHbIM W BbIXOAHBIM Kremmam MpuUHUManTe Mepbl Mo
YMEHBLUEHUIO BIUSHUSA HaBEAEHHbIX LUYMOB: UCMO/b3ylme BXOAHblE W (MNM) BbIXOAHbIE LUIYMOMNOAABMASHOLLME
punbTpbl (B T.4. CeTeBble), Lymonoaasnsowmue dunbTpbl And nepndepuinHbIX yCTPOUCTB.

4.2.8 He gonyckaeTtcst o6beauHsTb B 04HOM kabene (kryte) uenu, no KoTopbiM NepeaarTcs aHanoroBble,
NMHTEPENCHBIE CUTHAmNbl U CUNIBHOTOYHBIE CUTHAsbHBbIE UMM CUMbHOTOYHbIE CUMOBblE Lenu. [Ona ymeHblueHUs
HaBEOEHHOro LymMa OTAENUTE JIMHUWM BbICOKOrO HAMPSHKEHUS UNU JIMHUW, NPOBOASALMNE 3HAYUTENbHbIE TOKU, OT
OpyrMX INUHWA, a Takke u3beranWTe napannenbHOro unu obuiero MNOAKMYEHUS C JIMHUSAMU NUTAHUS MpuU
NOAKITIOYEHUN K BbIBOAAM.

4.2.9 HeoGxoauMocCTb 3KpaHuMpoBaHus kabereit, Mo KOTOpbIM nepedaeTcs WHOPMauMsi, 3aBUCUT OT
ONUHbI KaberbHbIX CBA3e M OT YPOBHA MOMEX B 30He MpoknagkM kabens. PekomeHayeTcs Wcrnonb3oBaTb
n3onupytoLLme TpyBKM, KaHanbl, NOTKX UMM 3KPaHUPOBAHHbIE NUHUMK.
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4.3 KoHdurypupoBaHue moayns AuckpeTtHoro BbiBoga RIO-DO16

Mogynb auckpeTtHoro BbiBoga RIO-DO16 koHurypupyeTcsa 4Yepes ranbBaHUYECKN pasferieHHbIN
uHtepderic RS-485 (npotokon ModBus).

KoHdurypuposaHne mogyns ocyLecTBnseTcs ¢ nomolbio nporpammHoro naketa MUK-KoHndmrypatop.
MapameTpbl KoHDUrypaumm moayns RIO-DO16 coxpaHATCs B 3HEProHe3aBUCUMOWN NaMATU.
Mopaynb auckpeTHoro BbiBoga RIO-DO16 koHduUrypupyeTtcs B criegytolleir nocrenoBaTesibHOCTH:

MpumeyaHue. Mogynb RIO-DO16 noctaBnsAeTca 3aka3yuKy C yCTaHOBIIEHHOM nepembldkon JP1 (pexum
KOH(Urypaumm ceTeBbix napameTpos, 6onee nogpobHo cMm. n.3.3).

4.3.1 Nopgkntountb Moaynb RIO-DO16 no uHtepdericy RS-485 (pasbem X7) yepes 6rnok npeobpasoBaHusi
curHanoB wuHTepdencoB blI-52 (RS-485 «» USB) wnm BII-485 (RS-485 «» RS-232C) Kk KOMMblOTEPY.
PekomeHayemas cxema nogknioveHns nHTepdpenca nokasaHa Ha pucyHke b.2.

4.3.2 lMopaTb nuTaHve Ha mMoAynb AuckpeTHoro BbiBoga RIO-DO16. lNpu 3TOM JOMKeH 3acBeTUTbCS
vHankatop PWR.

4.3.3 3anyck MUK-KoHdurypaTopa

3anyck koHdurypatopa MIC-Configurator BbinonHsaeTcsi Bbibopom n3 meHo "Tyck" cOOTBETCTBYHOLLErO

apneika (Myck » MNporpammel » Microl » Mic-Configurator » MIC-Configurator). OkHO nporpaMmMbl NpMBEAEHO Ha
puc. 4.2.

PucyHok 4.2 — OkHo 3arnycka MIC-Configurator

4.3.4 Tlonck moayns B ceTu

Ona novcka mogyns HeobXoAuMO HaxaTb KHonky «[llouck» (1), mocrne 4vero Ha aKkpaHe oTobpasuTcs
Ananorooe okHO «[loCTynHble ycTporcTBa». B 4aHHOM MeHIo OCyLLeCcTBNSETCS NOMCK MPUOOPOB, NMOAKIIOYEHHbIX K
BbibpaHHomy COM nopTy 1 paboTaroLwmx Ha yka3aHHOM ckopocTy obmeHa. [ins nomcka HeobxoAMMO HaaTb KHOMKY
«Mowuck» (2), nocne yero B MHPOPMALMOHHOM OKHe OyayT BbiBeAEHbI AOCTYMHbIE yCTponcTBa (cM. puc 4.3). [lanee
Heo6XoAMMO VMW ABOWHBLIM KIMMKOM MbILWW MO HaWAEHHOMY YCTPOMCTBY, UNu Haxas knasuwy "PegaktmpoBsatb” (3),
noaTeepanTb (4) 1 cuntatb napameTpbl Moayns (5).

MpumeyaHune. Ecnv moayne He HangeH B ceTu, TO HEOBXOAUMO MPOBEPUTL NPaBUINBHOCTbL NOAKMIOYEHNS
MHTepdenca.

, o I . -
JoctynHbie ycTponcTea MIC-Canfigurator

CrMCOK YCTEHOBAEHBIX YCTPONCTE
<agpec>

<001>PI0A0 16 101,03

\ [ ok |
¥ Penakriposare | | Cancel |

PucyHok 4.3 — [Nouck docmyrHbIx ycmpolcme u cHumbigaHue rnapamempos mMooysisi
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4.3.5 PepgaktupoBaHue KoHcdurypauum

Ons penakTupoBaHuA napameTpoB Moayna Heobxoanmo Bbl6paTb OZMH 13 BMOKOB, NOCIE YEro B HMXKHEN
4acTun OKHa nporpamMmmMbl OTKPOKOTCA NapaMeTpbl:

be3 na3sanma - MIC-Configurator

 oaitn Bun Onsw [eicTewn  Mporpams + O nporpawe

ypawss, Bepors: 101.03 1

PucyHok 4.4 — PedakmuposaHue KoHghuypayuu

B naHHOM OKHe KOHMUrypupyoTcs:
1. CeTeBble HacTpoWiku (6nok "Hactporiku"):
- Pexxum paboTbl mogyns;
- KomaHga cnexeHus 3a ceTbio;
- Tanm-ayT oTCYTCTBUSI OOMEHA Mo CeTw.

2. CeTteBble HacTpoliku (6nok "bnok ceTeBoro obmeHa"):
- CeTeBoN agpec;
- CkopocTb 06MeHa;
- KoHTponb 4eTHOCTY;
- Cton 6urT.

3. Nornka poboTbl ANCKPETHBIX BbIX0AoB (6n1oku "forvka paboTsl AnckpeTHoro Beixoga DO1-D0O16"):
- AnuTeneHOCTb UMNynbca BbIXOAHOrO ycTponctea DO;
- BesonacHoe nonoxeHune DO B criyyae o6pbiBa CBA3Y;
- CoctosiHne DO npu nogaye nuTaHus.

MpuMeyvaHue. Mocne 3aBeplleHUs BHECEHUI W3MEHEeHWt B HACTPONKM HeoBXoaWMo 3anucaTb W
COXpaHUTb KOHUrypaumo Mogyns (HaxaTtb KHOMKy "3anncaTb KOHUrypauu", u B OTKPbIBLLEMCS OKHE YCTaHOBUTb
ranoyky "CoxpaHuTb MNonb3oBaTenbCkue HaCTPOWMKWU'), MHa4e Mnocrne OTKMHYEHUs MUTaHWA HacTPOWMKM Mopynsi
OCTaHyTCS NPeXHUMN 6e3 nsmeHeHus.

4.3.6 N3ameHeHMe ceTeBbIX HACTPOeK Mmoayns

Mopynb RIO-DO16 noctaBnsieTcst 3aka34qnky C CETEBbIMM HACTPOMKamMu No ymon4yanuo (tabnuua 4.3.6).
Ecnu B ceTn npegycmartpuBaeTcs ogHOBpeMeHHasi paboTa HECKONMbKUX MOZYNew, TO KaxaoMy U3 Hux Heobxogmmo
npuMCcBOUTL CBOW agpec.
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Tabnuya 4.3.6 — Hacmpolku rno ymondaHuro uHmepgpetica RS-485 modyns RIO-DO16

HanmeHoBaHue napameTpa 3HauyeHue
CeTeBol agpec (HoMmep Moaynsi B CETH) 1
CkopocTb obMeHa 9 — 115200 6uT/c
KoHTponb 4yeTHOCTM 0 — 6e3 KOHTPOIIS YETHOCTU
Cron 6ut 0 — 1 cTton 6ut

M3meHeHNe ceTeBbIX HACTPOEK MOAYNs MPOUCXOAUT TOMbKO B PEeXUMe KOoHUrypauum ceTeBbiX
napameTpoB crneayowmm obpasom:

4.3.6.1 Ob6ecTounTb MOAYMb, CHATb C LUWHbI M YCTAHOBWUTb nepembldky JP1, mocre 4ero ycTaHOBUTb
mMoaynb o6patHO Ha wWwuHy. Mogynb nepenaeTr B pexuMM KOHWrypaumm CeTeBbIX HAcTpoeK, O 4yem Oyaet
cBuaeTenscTBOBaTh MUraHve ceetogmona "PWR" Ha nepeaHen naHenu npubopa.

4.3.6.2 B okHe pegakTnpoBaHns napamMeTpoB HaxaTb KHOMKy "Briok ceTteBoro oomeHa" (cM. puc. 4.4).

4.3.6.3 Nocne aToro OTKpOKTCHA ceTeBble NapaMeTpbl MOAYMS.

4.3.6.4 TpousBecTn HeoGXoAWMMblE M3MEHEHMA B HaACTpoWvikax, MOCne Yero 3anucatb U COXPaHUTb
KOHpurypaumio Moaynsa (HaxaTb KHOMKY "3anmcaTb KOHurypaumio", n B OTKPbIBLUEMCS OKHE YCTaHOBUTbL ranoyky
"CoxpaHuTb Nonb3oBaTernbCKue HacTponku").

4.3.6.5 Ob6ecTounTb MOAYMb, CHATb C LUMHBI U Pa3OMKHYTb nepembidky JP1, mocne 4ero yctaHoBUTb
npubop 0bpaTHO Ha LLWHY.

4.3.6.6 B MWNK-KoHcurypaTope HaxaTb kHOMKy "[locTynHble ycTpoictBa" (cM. puc. 4.4) n npoussBecTu
NMOMCK MOAYNS cornacHo NyHkTy 4.3.4.

4.3.6.7 Mogynb OOMmMKeH onpeaennTbCs B CeTU C HOBbIMU CETEBLIMU HACTPOMKaMW.

4.4 MpoBepka moayns

[ns npoBepku Moaynsd Ha naHenn MHCTPYMEHTOB HaXXMUTE KHOMKY BbI30OBa OKHA NPOBEPKU (CM. puc. 4.4).

OFFLine

PucyHok 4.5 — [Nposepka modyns

4.4.1 Haxmute kHornky "OFFLine" ona nepexofa B OHMaWH-PEXUM MOHUTOPUHIa COCTOSIHUSA OAMCKPETHbIX
BbIX0A0B (HaANUCb Npu 3TOM U3meHuTcs Ha "ONLine").

4.4.2 Haxvmas kHonku "Bkn." n "OTkn.", npoBepbTe COCTOSIHUE COOTBETCTBYIOLLMX AUCKPETHbLIX BbIXO4OB
Ha nepegHen NaHenu Moaynsi — COCTOSIHUE [OJMKHO MEHATLCS B COOTBETCTBUM C BbIOpaHHOW Norunkon paboTsbl.
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5 TexHn4yeckoe obcnyxnBaHue

5.1 O6wume ykasaHus
TexHuuyeckoe o6cnykuBaHue 3aknioyaeTcs B NpoBeAeHUn paboT No KOHTPOIO TEXHUYECKOTO COCTOSIHUS U
nocrieaytolleMy  YCTPaHEHWI0  HeJOCTaTKOB, BbISIBIIEHHbIX B MPOLEcce KOHTPons;  NpodounakTuyeckomy
06CnyXMBaHWIO, BLINOMHAEMOMY C YCTaHOBMNEHHOW NePUOAUYHOCTBIO, ANIMTENBHOCTBIO U B ONPEefeneHHOM NopsiaKe;
YCTPaHEHWI0O OTKa30B, BbIMOMHEHME KOTOPbIX BO3MOXHO CUMaMy MepcoHana, BbIMOMHSIOWEro TexHUYeckoe
o6GcnyxuBaHuve.

5.2 Mepbl 6e3onacHocTH
HpeHere)KeHMe MepamMun NpeaoCTOPOXHOCTU U NpaBuiaMmn aKkcnnyaTauMm MoXeT CcTaTb I'IpVILIVIHOﬁ
TPaBMUPOBaHUA NepcoHana unu noBpexpneHnsa o6opy.qOBava!
ﬂnil obecneyeHusi 6e3onacHOro MUcCMNosib3oBaHus 060pyAOBaHMH HeYKOCHUTEeJIbHO BbINONHANTE
YKa3aHusa AaHHOVI rnaBebl!

5.2.1 Bugom onacHocth npu pabote ¢ RIO-DOL16 ecTb nopaxatoliee OeWCTBUE 3MEKTPUUYECKOro TOKa.
MICTOYHMKOM OMacHOCTM eCTb TOKOBEAYLUME YaCTH, KOTOPbIE HAXOAATCS NOA4 HanpsXXeHneMm.

5.2.2 K oakcnnyatauMm Moayns [OMycKalwTcs nvua, uMewume paspeweHve ans  paboTel B
anekTpoycTaHoBKkax HanpshkeHnem o 1000 B n n3yumBLuMe pykoBOACTBO MO 3KCNyaTauuy B NOSTHOM obobeme.

5.2.3 Okcnnyatauusi mMoAoyns  paspeluaeTtcs NpyW HanmuuuM WMHCTPYKUUKM Mo TexHuke 6esonacHocTw,
YTBEPXOEHHOW  MpeanpusTueM-noTpebutenem B YCTAaHOBMEHHOM MOPSAKE W y4uTbIBAlOWEN —cneumduky
nNpUMEHeHns Moayns Ha KOHKpeTHoM obbekTe. [lpy MOHTaxe, Hanagke U 3KchnyaTauum Heobxoaumo
pykosoacteoBaTbca JHAOIN 0.00-1.21 pasgen 2, 4.

5.2.4 Bce MOHTaxHble W npocdunakTmyeckme paboTbl OOSMKHbI MPOBOAUTLCA MNPU  OTKITHOYEHHOM
ANEKTPONUTaHUN.

5.2.5 lNpwu pasbopke moayna Ans yCTpaHeHUs1 HemcnpaBHOCTENW NpuBop OOMKEH ObiTb OTKIIOYEH OT CeTu
ANEeKTPonUTaHns.

6 XpaHeHue u TpaHCNOpPTUPOBaHMUe

6.1 YcnoBusa xpaHeHusi moayns

6.1.1 Cpok xpaHeHusi B NoTpebuTenbckol Tape - He Gonblue 1 roga.

6.1.2 Moaynb OOMKEH XPaHWUTLCSI B CYXOM U BEHTUNMPYEMOM MOMELLEHUM NPU TEMNepaType OKpyXKatoLLero
Bo3gyxa oT MuHyc 40 °C go nntoc 70 °C n oTHocutenbHoun BnaxHocty oT 30 go 80 % (6e3 koHaeHcaumu Bnarum).
[aHHble TpeboBaHUS ABNAOTCA PeKOMEHAYEMbIMU.

6.1.3 Bo3gyx B noMeLLleHUM He [OSMKeH copepxaTtb Mbiv U MPUMECcKH arpeccuBHbIX NapoB W rasos,
BbI3bIBAOLLMX KOPPO3MIO (B HACTHOCTW: ra3oB, CoAepXallmx CEPHUCTbIE COEQUHEHUSI NN aMMUaK).

6.1.4 B npouecce XpaHEHWsl WNW 3KCMnyaTauuum He Khnagute Tskenble npeameTsl Ha npubop U He
noaBepraniTe €ro HWKaKoMy MEXaHM4YecKOMY BO3[EWNCTBMIO, TaK KaK YCTPOWCTBO MOXET AedopMUMpoBaThCs U
noBpeanTbCS.

6.2 YcnoBuA TpaHCNOPTUPOBaHUA Moayns

6.2.1 TpaHcnopTMpoBaHWe MOAYNs B YNakOBKE NPeanpusTUS-U3roTOBUTENS OCYLLECTBMSETCA BCEMU
BMAAMW TPaHCMNOPTa B KPbITbIX TPAHCMOPTHLIX CpeacTBax. TpaHCMOPTUPOBAHUE caMorieTaMmn AOSKHA BbINOMHATLCS
TONBKO B OTAMNMBaAEMbIX FEpPMETU3NPOBAHHbBIX OTCEKAX.

6.2.2 Mogynb [OOMKEeH TPaHCMOPTUPOBATLCA B KIMMATUYECKUX YCMOBUSIX, KOTOpPbIE COOTBETCTBYIOT
ycnosusam xpaHenus 5 cornmacHo TOCT 15150, Ho npu gaeneHun He Hxke 35,6 klMa n TemnepaType He HKe MUHYC
40 °C nnu B ycnoBusix 3 Npn MOPCKMX NepeBo3Kax.

6.2.3 Bo Bpemsi nNorpy3o-pas3rpy3oyHbiX paboT M TPAHCMOPTMPOBAHUM 3anakoBaHHLIN NPUOoOp He OOIKEeH
noaBepratbCsi pe3kMM yaapam U BNUsHUIO aTMocdepHbIX ocagkoB. Cnocob pasMelleHnsi Ha TpaHCMOPTHOM
cpencTBe AOIMKEH UCKIYaTh NepeMeLleHne Moaynsi.

6.2.4 lNepen pacnakoBbiBaHWEM MOCMe TPAHCNOPTUPOBaHUA NpU OTpULATENBHOW Temnepatype Moayrb
Heo6Xx0aMMO BbiepaTb B Te4eHne 3 4yacoB B ycrnoBusix xpaHeHus 1 cornacHo FOCT 15150.

7 MNapaHTUn usrotoBuTens

7.1 NpowussoguTenb rapaHTMpyeT COOTBETCTBME MOAYNSA TexHudeckuMm ycrnosusam TY Y 33.2-13647695-
028:2013. MNpwu He cobniogeHnn notpebutenem TpeboBaHUA YCNOBUIA TPAHCMOPTUPOBAHUSI, XPaHEHUS, MOHTaXa,
Hanagky u aKcnnyatauun, ykasaHHbIX B HACTOSILLEM PYKOBOACTBE, NOTPEOMTENb NULLIAETCst NpaBa Ha rapaHTuto.

7.2 MapaHTUNHBIN CPOK 3KChnyaTauun - 5 NeT co OHA OTrpy3kn Moayns. [apaHTUHbIA CPOK aKCnnyaTaumu
MoAynewn, KoTopble MOCTaBNSAIOTCHA Ha 3KCMOpT - 18 mecsueB CO AHA MPOCNefOBaHNA UX Yepe3 rocyaapCTBEHHYHO
rpaHuuy YKpauHsbl.

7.3 Mo OOroBOpPEeHHOCTM C NoTpebutenemM npeanpuaTue-u3roToBUTENb OCYLLIECTBIISET NnocrerapaHTUiiHoe
TexHn4yeckoe oOCnyXMBaHUe, TEXHWYECKYID NOAAEPXKKY U TEeXHUYECKME KOHCynbTauum no BCEM BuAaMm CBOEW
NpoAyKLMN.
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NMPUNTOXKEHUA
NMpunoxeHune A - NabapnUTHbIe U NpUCOeAUHUTESIbHbIE
pasmepbl

NI

slulss MA\&\X\X\X

711879120

212223 |24 ’
LJLJLJLd
27

PucyHok A.1 - MabapumHsbie pasmepbl RIO-DO16

. 36,5 X
22,1 29,2
- L - L
183 _, 226

PucyHok A.2 - [abapumHble pa3mepbi padbema numaHusi
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NMpunoxeHune b - NMNoagkntoyveHne moayna RIO-DO16.
CxeMbl BHEeWHNX coeguHeHnun

MpunoxeHune b.1 CxeMbl BHELWWHUX cOeAUHEHUN

SN . P . U _ee—
X1 |alaaa j_j_j__[ﬂ_
MoaxkntoyeHme " s Soaaaa e .
i SHEY Gl 7081 &
BbIXOAHbIX CUrHanoB X2 | 1o0s 006 007 |
DO1-DO8 1 S ——
i I, ! |
X2 aalalal
RIO-DO16
RIO-DO16
MogkntoveHne i
nutakmsi n uhtepceiica, X[
cMm. puc. b.2 i
B 45 MIKPOA sz
i . B RIS R RS 1
s . , ; e = 24V
s ] o i} . y . +
g 8 w
X4 PHSHSESHE R RHO [ [Ri10| [RH11| [RH12
iiia3fiaafias §i 16§
MopkntoveHne | remmaee— oo " | |
BbIXOAHbIX CUrHaMNoB 5 i [ RO o g |
D0O9-DO16 if . -—nw‘
X6 DO13}{D014;!DO15}D0O16 T -ﬂ- F F
21 22 E 23 E 24 RH13| |RH14| |[RH15| [RH16

PucyHok b.1 — Hymepauyus knemm u cugHarbi MoOyrsi OUCKPEMHO20 8bigoda

X7

JInHns cesasn
(3kpaHupoBaHHasa BuTas napa)

RS485

PucyHok b.2 - Cxema 8HeWHUX coeduHeHul numaHusi u uHmepgbetica
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PucyHok b.3 - Cxema sHewHux coeduHeHuti RIO-DO16 ¢ 610kom numaHusi u opyaumu Mooynsamu

MpumevaHusa

1. Pazbembl PC-4 n PLUI-5 13 komnnekta noctaeku moaynsi RIO unn PSU.

2. Paszbemsbl PLJ-5, PLUM-5 n TK-1 aBnsatoTca akceccyapamu (bonee getanbHO — CM. Ha canTe
http://www.microl.ua ).

MpunoxeHune b.2 Cxema nogknioyeHusa uHtepdenca RS-485

MpeobpaszoBaTtens NHTEpdENCOoB

RS232/485 USB/RS485
BlMin-485 BlMin-52
ey L po 1200m
so®0 000 A|B| RSZ32 P Rl
unm
A+
USB RS485
RZD :I“
B-
..... i Lo
RGND
A+ B A+ B- A+ B-| fo32ycrpoiicte | A B A+ B-
01 02 03 30 31
RIO-DO16 UTM-20Y MUK-25 MTP-8 UTM-12

PucyHok b.4 - OpeaHu3auyusi uHmepgbelicHol cesasu mexdy OBM u ycmpolicmeamu

1. K MK moxeT 6biTb noakntodeHo Ao 32 ycTponcTB, BKMoYas npeobpasoBaTenb nHTepdencos br-485
unu Brn-52.

2. O6bwas gnvHa kabenbHOM NNMHWUK CBSA3M He AorkHa npeBbiwaTtb 1200 m.

3. B kauecTBe kabenbHON NUHMM CBA3M NPEANOYTUTENBHO NCMONb30BaTh SKPAHMPOBAHHYIO BUTYIO Napy.

4. InvHa oTBEeTBNEHUN Lo, 4OMKHA ObiTb KAk MOXXHO MEHbLLEWN.

5. K nHTepdencHbiM Bxogam npubopoB, pacrnonoXeHbiM B KpaWHUX TOYKaX COEAMHUTENbHOW NUHWM,
Heo6XoAMMO NOAKMIYUTL ABa TepMuHarnbHbIM pesucTopa conpotuBneHnem 120 Om (R1 u R2). MogkntoveHne
pesucTtopoB k koHTponepam NeNe 01 — 30 He TpebyeTcs. lMogknoyeHWe TepMUHAnNbHLIX PE3NCTOPOB B Onoke
npeobpasoBaHus nHtepdencos bINN-485 nnu BINX-52 cm. B PO Ha BIMN-485 nnu BINMN-52. PekomeHayemas cxema
nogknoyeHns nHtepdgeica RS-485 k mogynto RIO-DO16 nsobpaxeHa Ha pucyHke b.2.

6. Bce oTBeTBMTENU MNpMEMO-NEpPeaaTyMKOB, MPUCOEAMHEHHbIE K OOHOW obLier nepeparLlen NMHUW,
[OJIKHBI COrNacoBbIBaTLCA TOMLKO B ABYX KpaliHUX TOYKax. [nvHa OTBETBMEHUA A0MKHA ObiTb KaK MOXHO MEHbLLEN.

7. HeobxoaumocTb aKkpaHupoBaHus kabenen, no KoTopbiM nepegaeTcs MHopMaLUusa, 3aBUCUT OT ANUHbI
KabesbHbIX CBA3eM 1 OT YPOBHS NMOMeX B 30He Npoknaaku kabens.

8. MNpumeHeHne aKpaHMPOBaHHOM BUTOW Napbl B MPOMbILLIIEHHBIX YCIOBUSX ABMAETCA NPEANoYTUTESIbHLIM,
MOCKOSIbKY 3T0 06ecrneyrBaeT nonyyYeHme BbICOKOrO COOTHOLUEHUS CUrHas/WyM W 3aLiMTy OT CUHAA3HON NOMEexM.
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NMpunoxeHne B - KOMMyHMKaunMOHHbIe (pyHKLUMN

MpunoxeHue B.1 O6wme cBegeHun

MHTepdenc npegHasHayveH Ans KOHPUrypupoBaHus MOAYns, AN UCNOMb30BaHUS B KaYeCTBE yaaneHHOoro
ycTponcTBa npu paboTe B COBPEMEHHBLIX CETAX ynpasrneHusa n cbopa uHdopMauun (npvema-nepegadv KomaHa v
naHHbix), SCADA cuctemax u T.n.

MpoTokonom cBsi3n no uHtepdericy RS-485 sensetca npotokon Modbus pexum RTU (Remote Terminal
Unit) B pexxume "No Group Write" — cTaHgapTHbIN NnpoTokon 6e3 nofaep Kk rpynnoBoro ynpasneHus QUCKPETHBIMU
CcurHanamu.

Ons paboTbl HEOOXOAUMO HacCTPOUTb KOMMYHUKaLUMOHHbIE XapaktepucTukun mopyns RIO-DO16 Takum
obpasom, 4yTOObl OHM coOBMagjanu C HacTpovkamm obmeHa aaHHbiMu [MK. XapaktepucTuku ceTeBoro obmeHa
HacTpauBatoTcs pernctpamu 18500 n 18501.

[Mpu obmMeHe No MHTepdencHOMY KaHarny CBA3u, eCriv NPOUCXOAUT nepefaya AaHHbIX OT MOAYNS B CeTb,
Ha mogyne RIO-DO16 muraet nigukatop COM.

MporpammHo gocTynHble pernctpbl Mogyns RIO-DO16 npuBeaeHsl B Tabnuvue B.1.

KonunyectBo 3anpalumBaemMbix permctpoB He AOMKHO npeBbilwaTe 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 pervctpos, moaynb RIO-DO16 B oTBETE OrpaHMYMBaET UX KONIMYECTBO A0 NepBbiX 16-Tn perncTpos.

MpunoxeHue B.2 lNMporpammHo aoctynHble pernctpbl RIO-DO16

Tabnuuya B.1 — lMpoepammHo docmyrnHbie peaucmpbl Modyrs RIO-DO16

o5 %
é % g J Apnpec ®dopmar HaunmeHoBaHue napameTtpa [nana3oH nsmeHeHus
z E 2 9 peructpa, DEC | gaHHbIX [MapameTp ypoBHSA KoHdUrypaumm] (mecATUYHbIE 3HaYeHUsA)
6T §
869 (DEC) — 365 (HEX) —
03 0 INT Koa (mogenb) mogyns 3.101 (DEC)
03 INT Bepcus nporpammHoro obecneyeHunsi 3
03/06 2 INT PaspelueHne nporpaMMmpoBaHuns 0 — 3anpeuweHo
1 — pa3peweHo
0 — 6e30MacHbIN pexum,
03/06 3 INT Pexum paboTbl moayns 1 — HOPMANbHBIN PEXMM
0 — ¢ HacTpowkamu no
YMO4aHuto
03 /06 4 INT Pexum paboTtbl cetn 1 — G NONb30BATENLCKAMM
HacTponkamm

0 — oTknNtoYeHa

1 — BKIItOMEHa C
aBTOMaTUYECKMM BO3BPATOM U3
03/06 5 INT KomaHga cnexeHusi 3a ceTblo ©6e3onacHoro NonoXxeHnsi

2 — BKIMOYEHa C BO3BpaTOM U3
6e3onacHoro NonoXxeHns no
CEeTeBOW kKOMaHae

03/06 600-615 BYTE Pernctpbl cocTosHMs gUckpeTHbIX Bbixogos DO1- 0 — oTKknto4eH
DO16 1 — BKIOYeH
03/06 14009 INT OnutenbHOCTb UMMynbca AUCKPETHOrO Bbixoaa 000.0-999.9 ¢
DO1*
03/06 14010 INT Be3onacHoe nonoxeHne ANCKPETHOrO BbIXOAA 2 : 2?5;3‘5:‘:‘9 ronoxermne
DO1 B cny4ae obpbiBa CBSI3N >
— BKIHOYEH
0 — nocrnegHee nonoxeHune
03/06 14011 INT SV?TcaTSS:me avickpeTHoro Beixoaa DO1 npu nopaye 1 — OTKHIOYEH
2 — BKIOYEH
03/06 | 14029. 14031 INT MapameTpbl HACTPOMKM AUCKPETHOro Bbixoga DO2
(MpeHTVYHBI ¢ NnapameTpamu Beixoga DO1)
03/06 | 14049.. 14051 INT MapameTpbl HACTPONKM AMCKpeTHOro Bbixoaa DO3
(MoeHTMYHBI ¢ NapameTpamu Beixoga DO1)
03/06 | 14069.. 14071 INT MapameTpbl HACTPOIMKM AMCKpeTHOro Bbixoga DO4
(MpeHTVYHBI ¢ NnapameTpamu Beixoga DO1)
03/06 | 14089.. 14091 INT MapameTpbl HACTPOMKK AMCKpeTHOro Bbixoaa DO5
(MpeHTVYHBI ¢ NapameTpamu Beixoga DO1)
03/06 | 14109, 14111 INT MapameTpbl HACTPOMKM AUCKpETHOro Bbixoaa DO6
(MpeHTVMYHBI ¢ NnapameTpamu Beixoga DO1)
03/06 | 14129.. 14131 INT MapameTpbl HACTPOIMKM AMCKpeTHOro Bbixoga DO7
(MoeHTMYHBI ¢ NapameTpamu Beixoga DO1)
03/06 | 14149. 14151 INT MapameTpbl HACTPOMKM AUCKPETHOro Bbixoaa DO8
(MpeHTVYHBI ¢ NapameTpamu Beixoga DO1)
03/06 | 14169. 14171 INT MapameTpbl HACTPOMKK AUCKpETHOro Bbixoaa DO9

(MpeHTVYHBI ¢ NapameTpamu Beixoga DO1)
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[MpodomxkeHue mabnuupl B.1 — [MpoepammHo docmyrnHble peaucmpbl Modyns RIO-DO16

03/06 | 14189. 14191 INT [MapameTpbl HACTPOWKMN AUCKPETHOrO BbixoAa
DO10 (naeHTMYHbI ¢ NnapameTpamu Bbixoga DO1)
03/06 | 14209. 14211 INT [MapameTpbl HACTPOMKM AUCKPETHOTO BbIXxoAa
DO11 (naeHTMYHbI ¢ napameTpamu Bbixoga DO1)
03/06 | 14229, 14231 INT [MapameTpbl HACTPONKM AUCKPETHOTO BbIXxOAa
DO12 (naeHTM4HbI ¢ napameTpamm Bbixoga DO1)
03/06 | 14249 14251 INT MapameTpbl HACTPOWKK ANCKPETHOTO BbIXOAa
DO13 (naeHTMYHbI ¢ napameTpamu Bbixoga DO1)
03/06 | 14269. 14271 INT MapameTpbl HACTPOWKY ANCKPETHOTO BbIXOAa
DO14 (naeHTMYHbI c NnapameTpamu Bbixoga DO1)
03/06 | 14289, 14291 INT [MapameTpbl HACTPONKN AUCKPETHOrO BbIXxoAa
DO15 (naeHTMYHbI ¢ napameTpamu Bbixoga DO1)
03/06 | 14309. 14311 INT [MapameTpbl HACTPONKM AUCKPETHOTO BbIXOAa
DO16 (naeHTMYHbI ¢ napameTpamu Bbixoga DO1)
03 /06 18500 INT CeTeBol agpec (HoMep Moaynsi B ceTw) 0-255
0000 — 2400
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
03/06 18501 INT CkopocTb 06MeHa 0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 - 460800
0012 — 921600
0 — 6e3 KOHTPONS YETHOCTU
03/06 18502 INT KoHTponb YeTHOCTH 1 — KOHTPONb NO YETHOCTU
2 — KOHTPOIb MO HEYETHOCTHU
03/06 18503 INT | Cron 6ur 0 — opyk bur
1 — nBa buta
03 /06 18505 INT TavimayT 3anpoca 0-9999 ¢
03/06 40600 INT CoxpaHeHue nosb3oBaTenbCKUX napaMeTpoB 2
— COXPaHUTb

* B peaucmp egodumcs yesnoe ducrio bes 3ansmod, Hanpumep, 100, ymo 6ydem omeedyampb 10 cekyHOam

Mpunoxexune B.3 MODBUS npotokon
B.3.1 ®opmart kaxporo 6anTa, KOTopbiii NPUHMMaeTCA U NnepefaeTcA npubopamm, cneayOLWNNA:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnaglumn 6ut nepegaetcs nepebIM.

Kagp Modbus coobuieHunsa cneayowui:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS

Foe k<16 — konu4yecTBO 3anpalumBaeMbix pervctpoB. Ecnu B kagpe 3anpoca 3akaszaHo Gonee 16
perncTpoB, TO 3TO yKa3biBaeT Ha OWMOOYHBIN 3anpoc (koA Owmnbkm 2).

B.3.2 Device Address. Agpec ycTponcTBa

Anpec mogyns (slave-yctpoincTea) B cetu (1-255), no kotopomy obpaiaetca SCADA cuctema (master-
YCTPONCTBO) CO cBOMM 3anpocom. Korga yganeHHbln nmpubop nocbinaeT CBOW OTBET, OH pasMellaeT 3TOT ke
(cobCcTBEHHbIN) agpec B 3TOM norie, 4YTobbl master-ycTponcTBO 3Hano, kakoe slave-ycTponcTBO oTBeYaeT Ha 3anpoc.

B.3.3 Function Code. ®yHKUMOHaNbHbIN KO4 onepauun

RIO-AO4 nogpepxuBaeT criegytoLime yHKUNK:

Function Code DyHKUMA
03 YteHune pernctpa(oB)
06 3annck B 0avH pernctp (ans 3anvucu gaHHeix opmara Integer)
16 3anucb B HECKOMBKO PErMCTPOB (4118 3anucu aaHHbIX popmaTta Float)
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B.3.4 Data Field. Mone nepegaBaembIx AaHHbIX

Mone paHHbIX coobuweHuns, nocbinaemoro SCADA cuctemon yganeHHomy npubopy, COZepXuT
nobaBoyHo MHpopMaLmio, KoTopas Heobxoanma slave-ycTponcTBy Ansa Aetanu3aunn dyHkumm. OHa BKNoYaeT:

® HayanbHbIN aapec perncTpa v KONMYecTso perncTpos Ans dyHkuun 03 (YTeHue)

® afpec perncTpa v 3HaveHne 3Toro pernctpa Ans dpyHkumm 06 (3anmce).

Mone gaHHbIX COOBLLEHMSA, MOCHINAEMOro B OTBET yAaneHHbIM MprubopoMm, CoaepXunT:
e KonuyecTBo 6anT oTBeTa Ha dyHKumio 03 1 coaepxnMoe 3anpalLmBaemblX PErMcTpoB
® afipec perncrpa v 3HadyeHune atoro permcrpa ans dyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHUsi KOHTPOJNIbLHOW CYMMbI

3HayeHVe 3TOro Moms - pesynbTaT KOHTPOMNS C MOMOLBIO LUMKnnyeckoro m3bbitodHoro kopa (Cyclical
Redundancy Check - CRC).

Mocne dopmupoBaHna coobleHns (address, function code, data) nepeparwolwee YCTPONCTBO
paccuntbiBaeT CRC koa u nomellaet ero B KoHel, coobuieHus. MNMpuemHoe yctponcteo paccumtbiBaeT CRC kog
npuHATOro coobleHus n cpaBHuBaeT ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC kof He coBnagaeT, 9To 03HayaeT
YTO MMEeT MeCTO KOMMYHUKaLUMOHHas olmnbka. YCTPOMCTBO He BbINOMHAET AENCTBUA U He JaeT OTBeT B cny4ae
o6HapyxeHus CRC owmnbku.

MocnepoBaTensHocTb CRC pacyeTos:

. 3arpy3ka CRC peructpa (16 6ut) egunmuamn (FFFFh).

. Ucknrovatowee U ¢ nepebivn 8 6uT Barita coobuieHusa n cogepxxumsim CRC pernctpa.

. CoBur pesynbTaTta Ha oAnH 61T BNpaso.

. Ecnn casuraembin 6ut = 1, nckniovatowee VW cogepxumoro pernctpa ¢ AOO1h 3HaveHvem.

. Ecnu coguraembivi 61t Hynb, NOBTOPUTL Lar 3.

. NoBTopATb Waru 3, 4 n 5 noka 8 caBuroB He ByoyT MMETH MECTO.

. Ncknovarowee UITN co cnepytowmmn 8 6ut Garita coobuuenns n cogepxmmbim CRC peructpa.
. MoBTOpATHL Warn ot 3 4o 7 noka Bce 6aiTbl coobLeHns He obpaboTatoTcs.

. KoHeuHoe copepxunmoe pernctpa v 6yaeTt 3Ha4eHNeM KOHTPOSIbHOW CYMMBbI.

O©CoONOOOPAWN-=-

Korga CRC pa3meluaeTcs B koHUe coobuieHns, mnagwmi 6ant CRC nepepaetcsa nepsbiM.

MpunoxeHue B.4 ®opmaT KomaHA

YreHue Heckonbkux pernctpoB. Read Multiple Register (03)
Crepytolmin hopmat ucnonb3yeTcs Ans nepegaym sanpocos ot K 1 oTBeTOB OT yaaneHHoro npubopa.

3anpoc yctponctBy SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OTBeT ycTponctea. RETURNED FROM DEVICE:
DATA
A%ED\IQggs Fgggglooé\l NUMBER FIRST N CRC
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Fone «<NUMBER OF REGISTERS» 1 n <16 — konmnyecTBo 3anpawmBaembix peructpoB. Ecnm B kagpe
3anpoca 3akasaHo 6onee 16 peructpo, moayrnb RIO-AO4 B 0TBETE OrpaHU4MBaET MX KONIMYECTBO A0 NepBbiX 16-Tn

perncTpos.

Mpumep 1:

1. UteHue pernctpa

3anpoc yctpounctBy. SENT TO DEVICE: Address 1, Read (03) register #1
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OtBeT ycTponctBa. RETURNED FROM DEVICE: Register #1 is set to 1000
DEVICE FUNCTION
ADDRESS CODE NUMBER OF BYTES VALUE OF REGISTERS CRC
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec
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2. 3anucsb B peructp (06)
Cnepgyiowas KomaHaa 3anvcblBaeT onpegeneHHoe 3HadeHue B pernctp. Write to Single Register (06)

3anpoc u OTBeT ycTponcTtBa. Sent to/Return from device:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA /VALUE
1BYTE 1BYTE HB LB HB LB LB HB

MpunoxeHue B.5 PekomeHgaumm no nporpaMmMmpoBaHnio o6MeHa JaHHbIMU C
moaynem RIO-DO16

Mpumep pacyeTa KOHTPOMbHOWM CyMMbI Ha A3blke CUI:

unsigned int crc_calculation (unsigned char *buff, unsigned char number byte)
{
unsigned int crc;
unsigned char bit counter;
crc = OxFFFF; // initialize crc
while ( number byte>0 )
{
crc "= *buff++ ; // crc XOR with data
bit counter=0; // reset counter
while ( bit counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1; // shift to the right 1 position
crc "= 0xA001;// crc XOR with 0xA001

else
{
crc >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number byte--; // adjust byte counter
}
return (crc); // final result of crc
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INlucT pernctpaumm nsameHeHUn

Homepa nncTos (cTpaHnLy) Bcero
N3m fnctos Na M3meHeHne B AOKyMeHTe Moan Data
' B [IOKY- [OKyMeHTa ’
Nawme- 3ame- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 26 26 MapukoT | 26.03.2014
O.A.
1.01 21 21 ver. 101.03 MNpvBeneH B coOTBETCTBUE Mapukot | 03.10.2014
C HOBOW MPOLLUNBKON 0.A.
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